(19)0*H!f#llFjt (JP) 



nns ^mmnn e a (Zooi. u.e) 



(ll)BltS&ffl## 

WO 0 0/ 1 1 6 8 8 

(43) atS^iM Q 3 2 B (2000. 3. 2) 



(51) Intel.' 
H 0 1 G 9/025 
HOIM 4/96 
12/08 



F I 

H 0 1 G 9/00 
HOIM 4/96 
12/08 



3 0 IG 
B 
Z 



Tffli^^ ^ (^53M} 



fflS#^ !|#K2000-566864(P2000-566864) 


(71)tflHA 




mmmtmm^ PCT/JP9 9/04 54 1 




^aSftHKMBaSTB 17#4 # 


(22)HIRaKB ¥^3611^8^230(1999.8.23) 






(31)«ife«*^^ #STlO-238420 




0*BiHiiiimiaaj0^SBr2TB 3#z6^ 


(32)fl|ifeH ¥fiEl0^8 ^250 (1998.8.25) 






(33)«jfeti^H B*(JP) 




0*aiii9iijjftiiisaiTff^s*irr i # 2 - r f 


(SDJigB EP(AT, BE, CH, CY, 




202^ 


DE, DK, ES, FI, FR, GB, GR, IE, I 


(72)a!W# 


^ «( 


T, LU, MC, NL, FT, SE), CN, JP, K 




B*H^IEit;tlSr^li5^K^Sf»rr 1 Ti 5 


R, US 








(72) 








B:m:kwmxw^^shmm^ 1 Ti 5 















(54) [JgM©**] «Bi*JRt^-t©S![Ji;&|* 



(57) {mm\ 

JLitgXi cunm (3. O^X<10, o=l. 0:S 
its 2. 0~5 0 nm©iSHC[)^^y#7Sa[(Ol 5% 




(2) 



WO 0 0/ 1 1 6 8 8 



m>mn mjm%X± a nm (3. 0^X<10. a=l. 0:M?Lra 

©^^iBH tt^o ) cDigH (Dmjimmtm^m 2. 0 ~ 5 0 n m (Dmm(D± 

[iffM2] mSgX+a nm (3. 0^X<10. a=l. 0 : M?LM 

m^^4i m^^m. ^rdm^^mit^'^^ o . o i ~ 5 o w t %^^t^ 
[if 5 ] m^^Ms ^rcirM^^mit-^wm^rcim(Dit-^m'^'^^ ^ t 

[if*]ii 0] mmM^rcitmrn^mm^^Ki 0 o««gptcMLT»^#Mo^j> 

1-10 omm^mnt^ct^W'^tir^m>m6-9(Di^'ttiMcmm(Dm 



(3) 



WO 0 0/1 1 688 



. mm^. ^Mi^. mmi^. ^A.mi^. mim. mm. ^A.im. mim. 7j< 



(4) 



WOO 0/ 1 1 6 8 8 



o 

n.1<7. mitSO. 7~2. 0 nm©tgH©^ffl?L^^^^d-^7. ffl?Lit@2. 
0-5 0 nm©|gH©m^^ V^°7s ffl?Lit@5 0 nmJL:(±©ffl?L^v^nd< 

'i^M(Di^'\^m(Dm:^yjmc i: n^^ ^ ±^ciffl?Lii:^A^ o. 7-2. onmT-^^ 



(5) 



WOOO/1 1688 



o 

>b^^^#LTV^§i:#;^e>nT^3f5^ mit@X±anm (3. 0^X<10. a 

= 1. 0 ■.mmjim^(Dj^^mmtt^o ) <Dmm(Dmjimmt)mjm^2. o 

- 5 0 n mOlBHcD^^ V >t°r§»cD 1 5 %\:j.±^mt^xSnmii. MM-M 



(6) 



WOOO/1 1688 



nm (3. 0^X<10. a = l. 0 : MJLMO^^ISHii'ri.o ) OlBH 

(Dmummttmiim 2. 0 ~ 5 0 n m ©ibh©^^ v 1 5 %&.±^ 
tfc. nm^m'm'mmi^ 



(7) 



WOOO/1 1688 



#M¥5 - 3 0 2 2 1 6^i.^lSTM^^nT(/^§i:bg®«0. 1 ~ 1 2 
0 0 m 2 / g Oj^*Km«tc^{l:^Jtc j; ^^jMCM^SS L fcti. 7 U ±^ 

~ 1 5 n mOlBHtciiJLJiJ^fiJt^ tl^ M?Lit@X ±anm(3. 0^X<1 
0. a = 1 . 0 : MmitgCD^^IgH^'r^o ) CDlBHCDffl?L^«AWLitS 
2. 0-5 0 nmO^H(7):^^y.-Kr^»(7) 1 5 %^±^t546^ feOTiJ:^ < ^ 

sfc. #rwi¥5-o 0 0 8 1 m{!km\cw\^.'^riT\^^=(^-mmMmt. 

^^iZ. #M¥5 - 2 9 4 6 0 7^i.^fgtcM^$nTl/^^«ft:j5tf .y^^^ 

WLMX±a nm (3. 0^X<10. a=l. 0 : ^IfflfLM 
©^^^fBH^f^o ) C)fgffl(7)»L^««?Lil:@2. 0~5 0 nmOfgfflO:^ 



(8) 



WOOO/1 16 8 8 



*3<J:tf#a¥6- 5 0 3 9 2 4^^fg(cr?l^^tlTV^§X-/^-nyT>ij-fi:. 

h^^tiK miM%X±anm (3. 0^X<10. a=l. 0 : Mffl?Lit^(D^'^ 

^lEHi:t-§o ) <?3(EH(Dlffl?L§^*WLM2. 0~5 0 nmOtBH©^^ V 

±1. 0nm(3. 0£X<1 0) (Dmm<DmJL^WmJLMm. 0~50n 

^Mit^^mwLrcmimnx + i. onm(3. o^x<io) (Dmm(Dm 

jimmtjmjm^ 2. 0 ~ 5 0 n m(Dmm(D^?^ yS7mm(D 1 5 %u±^^t 

. 0^X<10. a=l. O: MmaS^D^^IgHii'rSo ) «DlSH®m^ 

W,m«2. 0~5 0 nm(D|SH(7)^^ V*°7^«© 1 5%J;(±^Wb. ^ 

tf- ^ t Tc i,±mm^mit'^<^^ o . o i ~ 5 o w t 



(9) 



WOOO/1 168 8 



rci±mmmmmMic^ m^^m(D'pr^<t^-m. ^rdrm^^mo^i^^rs^ t 
x< 1 0. a = 1 . 0 : mm^LM%<D^7^^mmtt^o ) <Dmm<Dm^^mt>m 

?Llt# 2 . 0 ~ 5 0 n m (Dmm(D^>^ V *° 7 1 5 %&±^ d^fe ^ Mmi^ 
Whs ^nmi±. WLMX+anm (3. 0^X<10. a=l. 0 : WM 

-&t!^0. 0 1-5 Ow t yo-a-^-r^llSW^^^tf-^i^t^TT.^^^ $5>fc*fg 



(10) 



wo 0 0/1 1 6 8 8 



anm (3. 0^X< 1 0. a=l. 0 : M?Lie#0^^^fBHi:'ri)o ) <Dm 
mcDmRMma. ^^L<iiO. 010~0. 5 0cm3/g■^?fe«5^ ^D$f^ 
L<ttO. 0 50 — 0. 5 0 cm3 /g. :Sfe^fSL<ttO. 10 — 0. 50c 

m^/g-e^^o C(Dmm(DmfL^mti^O. O l O cm^ /g J^D/^^V^i:. 

fc. ^:^Dmo»L^^tt^ WLM2. 0-5 O nmO|BBIO^p<yd^T^« 
5%J;^±^t5i6^ $f^L<fi2 0 — 9 5%^d&i6^ L< J* 3 0 — 9 

5%^d&i6^o ilOlEHO»^»*\ »Litg2. 0-5 0 nmOlEHOifeP^ 

^X^[Ilj;f/-^^->'tC:j3t/^T 2 0 = 2 6° jfiff ^CM&^Sh^h (00 2) MiC^Mt 

^tmmt^ iii/^^ c tit. 'pr^< tt^^'Micm^wM^-vh^^th^^ z. t 
LTi/>^ii#^p>n§o s/c. iimHt:'l^«. am2oooTO±o»ii 
iif s L < ^j; 9 3 w t %. i^tiy'S L < 9 5 w t %i;JL±'^'h^o mm-B'^W 9 



(11) 



WOOO/1 1688 



0 1~5 Ow t%. g^^L<liO. l~2 0wt%. $P)tC^ff^L<til~l 0 
w t %^#'ri)o Wi^±m. ^fcfiS^^S{t#tf©^*»A^^O. 0 1 w t %J: 

mn^ c tff^mM^s^\ m^^m. "^rcirm^^mit^^o^^^mt^ 5 o w t 
% ^ D V ^ ^ ^ n 7. 7< V .-j^ 7igSA^^ c i> fc46]St/ ^mmmm^ 

:^^mo^mmmi. rasm. ^/^^^^^^^cj;^. ri5^«. nw. rs^. 

t *^T' ^ . m^^(Dm^it. ^i^n^mmn 0. lo-zoo/xm. ^^l< 

lil. 0~1 0 0/im. cfcf5^^L<fi5~5 0/im. )e-?gSSA^^O. 7~2 
. 3 g/cm3 . ^SL<fiO. 8-1. 8 g/cm3 itfi^H^^n 

&tL< (i5-5 0 /xm-e^D> l4^SmS:6^^0. 7-2. 3g/cm3.&^ 

^^L<fi. i:bSS«AM 0 0~2 5 0 0m2/g, J; D 
$?tL<{i2 0 0-2 3 0 0m2 / g. «fe^^L< fi3 0 0-2 0 0 0m2 / 

mcoprj: < t ^-m^mMLrcm. e o o °m±(Dum-T^mimnmKi^Tm 



(12) 



WOOO/1 1688 



h\ 

i^^. ^m. ^m. Ys. mmr-^^o MitLm. m^ii. ^m&mm. i^m 
3S^m©ffi. 7xy-;vm. ?^^^ymm. mmmm. y^ymmmomm 

IP-^^ M«7xy-;Vm(i. #^^0g6 2-3 0 2 1 0^^mi.l/Hi#l^ 
Bg6 2-3 0 2 1 Z^^j^mmicm^tnrts^. 7xy-;V^i:T;Vxt Fi:© 

li^tl^±fig^^i:^^;tS^^MflHT-feoT. (A) S@0. l~15 0/im(DW 

^LT (B) ^^5g:< i:^,^#©5 Ofi« 
%>b^gM^l 5 0 II m(Dm^Mi^Lo^^^'^-Vh\). (C) 0Jlffl»«tc^« 
Lfc. p<^y-;V^^g>b^5 0«M%JXTO*)©-efeoT. LA^fe (D) 
nvh^^^7^'-(cJ:^MS'tti:LT. MMy :c. / - jly^^MioU OOppmJ^^ 
T-efe^So ^i:»^i:t-i.S^^7xy-;V«flB*^#tc$ftH/\ 



(13) 



WOOO/1 1688 



n § © Tii ^ t/ ^ X ^ b y - t: ^ y -tf y nM^^i^^Mit tLTc^^jl^m^ 

T^ym. T^ym. vymm. t^iyL.&m(D'^mm^ 

<ltO. 0 1-1 OOMSa^^ J:D^f^b<fi:0. 0 5~8 0MaaP. 

L < 2 ~ 6 OMMgP^AnL. 6 0 0 'X:J-:^±cD^agTK{bSfc:{i®S'r^ t 

< t^-m!<t^mm&^^Ht^m(DmmM. mmm. mmm. mmi^. mm 

mm. mim. 7mim<Di^^tn-h^(Dm^it. mK. 

. Fe. Co. Ni. Ti. Cr. Mn. WT^^nS ^.OAW^ 



(14) 



WOOO/1 16 8 8 



mum. mm^im&icu mmm^rciimmmmmmcsiLTm^ 
200-500 mm^tLxmuL. 7.^ V -m^Tjg^t*. ^mhrmm^ 

5 A^^-et cn^b mmic x ^ tmmmic^mom^^m^Wy^m^mx 

tL<ti:7 0 0-2 0 0 0°C. <fc D^fft L< ti: 8 0 0- 1 5 0 OXXmitt^Z. 



(15) 



WOOO/1 1688 



7 0 0-1 5 0 or. <fcD^fftL<(i8 0 0~l 2 0 OVX^mt^C tic^^ 
. *^0^O«ffiM^S7g-r§ c hff^T^^o m^lMiMP 6 0 0 r i: DfgV^^^fc 
\t. W^^m\ci::^Wmmf^m'^'f. m«SX±anm (3. 0^X<10 
. a=l. 0 : M?Lm^D5}-MHi:-r§o ) ©IeH©WL§«AWL*@2 
. 0~ 5 0 n m©|gH©ife^ V 4^°7^»© 1 5 %mi^Wr§ffiffi#titf 5)nJS: 

i^fc. ^(Dm^mmit^immntii. mm. ^U'>a. 7;vrfx 7j<*^fc 

^>0Tii5S:l/^5b^ ^ff^L<{i5~5 0 Or/H. «^)$f^L< 1 0~3 0 0°C 

^{tiat^Mstf e^,^TSjg$ n/cMswji. i^jsfcfs c T-^^-r ^ 



(16) 



WOOO/1 1688 



:^mmc^<om^MmmMit. mn. m^^. mn^. mm. Rft4^^ m 

t^. ^?LHy^>y^'^^fe§^/^^ii/-^^^■efeD^ mMX±anm (3. 0^ 

x< 1 0. a = 1 . 0 : mmim%(D'?^^m.mtt^o ) (Dwmomnnmtm 

?Litg2 . 0~ 5 0 n mOlEHO:^^ V >-|^°T^^© 1 5 %i;i±^(^lsb. A^oMIS 

^rciiw^^mit^^ 0 . 0 1 ~5 0 w t 
I trnmi^z t^mi^m^mmtu ccDz-oo^^mmmt. comic 

\^X\t LiBF4.Me4NBF4. Et4NBF4. LiPF6.Me4NP 
Fe. Et4NPF6. LiC104.Me4NC104^ Et4NC104. 

H2 S 04 ^;^'^ffit/^P,n§o ilMA^ip7j<3^0t)tD-t?fe§i:^«^W7jc^Hc^^^ 

ffl?Lmx±a nm (3. 0^X<10. a = l. 0:M 
fflfLMO^^-MH i: i> o ) ©ffiH ©ffl?LSttM?Lit@ 2. 0~50nm© 

. *^ox^iiij/f-em'^H^H^i:«'r^iiij/ft!-^'^WL. A^oa^^s. -^fcit 

M^^mit^^^ 0 . 0 1 ~ 5 0 w t %^M~t^ C ti:^^. 

. wicmmmLrj^^^^X(D:k^<rj:-orcmmK-fty 



(17) 



WOOO/1 1688 



(3. o^x<i 0. a = i. 0 ■.mm^im%(D^^m^t^^, ) (Dmm(Dm 

jmmtm^m.^ 2. 0 ~ 5 0 n m©iBH<7)^^ y rmm(D 1 5 %i;^±^ ^46 

rlJ^SSB ELS0RP28 (B*^;V«#M) ^fflt/^T»M«?agfC4o 

^f^mmmmc j: d fT* fco rnits 2 . 0 ~ 5 0 n m(Dmi[Mm\t. d o 

1 1 imore-Heal (D-^mc^^imtco ^(Dljmit. miKD^Vit^i^V 

1) ffl?L11^^:j3J:t>m^«oaiJ^ 

u y ^-'^(DM^l^mt . ( 1 ) ^-ea^ n § <> 

r p = t + r k ( 1 ) 
TP 

r k : ^-X;?7Xg|S5^CDnr^@ 

t : j±:tf p \^^^i'^mMmw3^ 

®McD|¥^tjiM^PtS3^0 t -yn^y hi;D^ nT^^t*, K e 1 v i ( 

2) cfcD^46?)nSo 

In (p/pO ) =- (2yVL /rm RT) cos0 (2) 



(18) 



WOOO/1 16 8 8 



pO 
y : 

V L : mi^(D'ej]/i^m 

rm : ^:=.7.^7.^^ 
R 

T rm^um 

mmm(D :^^7.ti T.^mf^ :3 7 ^g^c ^ u i/ ^ i: l s mwrnmrns. \c ^ \^ ^ 

rk (nm) =0. 40 7 8/log (pO /p) (3) 

»L[t^2. 0-5 0 nmcD»L#^^^^ WLSa(i:^ ±ia©;^?i'eAt<i6/'Co 

2) i:bSS»©r|iJ^ 

m^^^s®««>&^i6. s^cD^^^d^WM (0. 1 6 2 nm2 ) t-^t^immm 

^ B E T J: D ^ -r? fco 

p/v (pO-p) = (1/vmC) + { (C-1) /vmC] (p/pO) 
(4) 

S = vm • o N (5) 
p :¥iej± 
p 0 : m^Mffi 

V :¥^ffpfc:j3lt^®*» 

V m : 
C 

S :i:bg®« 

3) cu-Ka^tcj;^ xmmwim. 

ui'^i^fcmmummummi. xmrn^mwR i nt - 1 4 o o m^m 



(19) 



WOO 0/1 16 8 8 



4) cHNfm'p^m 

I C P?fliJ^tcJ:D»ffiL. iin^ML?H/^fc^^«^ 1 0 0%i:i:LTS^L 

1 0 5 °c-e 2 E^p^^^L/cMmti 1 g r ^^^mmicmn ? O O 2 ^ 
P^«Lfct)Otc. yytt*^^ 1 ~2m 1 mwhrt^yhfi^- h^r^m 

ss^c^o/cBMMzK^ijnx.. mm^m i m i iin^ i mmtamks mzk^ 

u I C PfgT^^llfSBP- 5 2 0 OM^ffll/^fc I C PfgT^^llfti: J: ofco 

6) mmmm.mi'^ 

0 0 A-e^M?^M^^. MJ±/?3^0. 54V/b^5,0. 4 5 VfCl^Tt-^Ofcg 



(20) 



WO 0 0/ 1 1 6 8 8 



7) mmmtmmi^ 

^mmm<Dmm^ i o o o /x a t-r^i^jLmi. tu^(D7mmMm^mi^rcm 
mM-v^ibfcmnmm^ ci o o tLr. ria^tc ^mmmm (ao ^» 

AC= (Ciooo — Cioo ) /Cioo xlOO 

mmmi 
mmm 1 1 

0 0) looMfigptc^L. com--vm^<Dmumtr£micmm^mMLrc 

^fc. Jg3^tCi;ba®» 1 5 0 0m2 /g©^^^g[W:&fflV\ UTO^fP^tf 
oT. Co»M*^0. 2MfigP (^{brae) . IMS^ (Mimm) ^ 5 

(MbOTs) . 1 zommm (mimmd) isxxjo. zmmm (mm 
mi 0) . immm (mt^uni d . smmm mr^um 2) . 1 20M 
mm mmum 3) ^nrco mmitmm/7mn (=1/1) ig^;^7'x» 

o 



(21) 



WOOO/1 16 8 8 



(3. o^x<io. a = i. 0 ■.mm^m%<Dj^^mmtt^o ) <Dm^nm 

^Vl tL.m^m^2. 0-5 0nm(D^)iVf^Tm^nm^Vo tt^o 
^/c. »L«X + anm (3. 0^X<10. a=l. 0 : M»Lit»5>^ 
ISHil^^o ) Om^tt (Vi ) 0«Lit@2. 0~5 0nmOiS?L^« (V 
o) icMt^tt^. OTVi /Vo (%) Tg-To 

s 1 J; D > X y i: L rmimr? L rcmimn 2 . 3 . 4 . 

K 1 2Jcfc^/^Tm^t@X±a nm (3. 0^X<10. a=l. 0 : Mm 



(22) 



WO 0 0/1 1 6 8 8 



*1 







mm 














mm 








(rnn) 




1 




100 


0.2 


iooot:x5Hj^{t 


0.7 




2 




100 


I 


1000t:x5H^{t 


3.9 




3 




100 


5 


1000"CX5H^|b 


4.0 


mtm 


4 


mm 


100 


10 


1000rx5H^{t 


4.2 




5 




100 


120 


1000T;x5H;^{b 


34.8 


mmm 


6 




100 


0.2 


I000'CX5H;^{b 


0.8 




7 




100 


1 


1000°CX5H;^{b 


4.0 


Mitm 


8 




100 




iooot;x5H;^{t: 


4.0 




9 




100 


120 


1000*CX5H;^{b 


40.0 


^^^^ 


10 




100 


0.2 


SOO^xiHBaS 


1.7 


m^m^ 


11 




100 


1 


SOO^'C X iHBas 


4.0 




12 




100 


5 


8oo"c x mm^ 


4.0 




13 




100 


120 


soot: X iHsas 


23,4 







ilB?Lii:^X±1.0nm 


M?Lit:M2.0~50nmcO 


VI /vo 

{%) 


(d/g) 


^» 


mmm 


1 


0.006 


0.111 


5.4 


22 


Co 




2 


0.048 


0.117 


41.0 


625 


Co, C 




3 


0.099 


0.175 


56.6 


587 


Co, C 




4 


0,037 


0.106 


34.9 


364 


Co, C 




5 


0.005 


0.075 


5.7 


155 


Co 




6 


0.013 


0.096 


13.7 


1486 


Co 




7 


0.046 


0.103 


44.7 


1510 


Co, C 




8 


0.098 


0.334 


29.3 


1415 


Co, 0 




9 


0.006 


0.109 


5.5 


746 


Co 




10 


0.014 


0.105 


13.3 


1759 


Co 




11 


0.035 


0.102 


34.3 


1709 


Co, C 




12 


0.141 


0.368 


38.3 


1567 


Co, C 




13 


0.079 


0.635 


12.4 


1055 


Co 



(23) 



WOOO/l 1688 



s/c. c omnmti^'p-^jih^mimni . mimn6. msum oic-oh^nt 
mimn 2. 0 n m i; d v Mmicm^n^^o:>m±m^m'r § a\ m^urn 

X±anm(3. 0^X<10. a=l. 0 : mm^iM%(D'A^mm ^ o ) 
OfgHOWL^^MJLltg 2 . 0 ~ 5 0 n m(DlEH(D^^ VMmm<D 1 5 % 

*-r§ [Hij/f tf-^ feii46 p>n^s: o fco 

^fc. c ommt^^t^^^mituns. mitun9. mrsum 3^col^T 

2 0 ~ 4 0 n m#jfiJcm@^''^«Dg;^#^W'r § A\ ifflMgX ± a n m ( 
3. 0^X<10^ a=l. 0 : M?L*@«D^^IEHi:-r§o ) (D|gH(Dffl?L 
^Wmitg 2 . 0 ~ 5 0 nm<Dmm<D±?^ V d^7^«© 1 5 D ^ 

SK^h^X. m^ti'iMLMnX+anm (3. 0^X<10^ a=l. O:^ 

immmz] 

mmm i t\s\mmmy:x.y-;vmm i o oMgptcMt. c omwvsmm 

S*/7j<MM (= 1 / 1 ) V^^;^^XJIH^T. 1 ^r^«igt^OT LT 4 0 0 °CM 



(24) 



WOO 0/1 1 6 8 8 



f^mn (mmun 1 4) . 5 5 o°cKts^*^[ mmmn is).? 0 o°cksis 

imm 7) . 1 5 00 vmimn (mimni s) ^^l^co ^tmit. m 
mm. -fty^7K m^7K'^m:ki:<mmk. fflco^teu»s 1 1 5 

-To ^2 cfc D 7 0 oxmr^(Dmr^MM 1 6^o<tt; 1 0 0 o°c. 15 0 omft© 

MbM^Ss 1 8^i::f3V^Tiffl?Lit@X±a nm (3. 0^X<10. a = l. 0 
^ Vi /Vo t)2 0~5 6%^^-r(li:A^^A^^o tfc. ||0SSH^H(cS5R'r^|lI 

4 0 0 °C. 5 5 0 X-Vh^m^Un 14.15 43 ckiO'Mt:?^®*"^ 5 



(25) 



WOOO/1 168 8 



S2 

















ii5H7Laf$X±1.0 




























(nm) 




(VI) 




14 




5 


400"CX1H!IS?£ 


0.7 




0.001 




15 




5 


550tXlHfieffi 


0.7 




0.0O2 




16 




5 


TOO'CxiHfieS 


4.0 




0.025 




17 


m^t 100 


5 


550t;x5H;^'ft 


0.7 




0.0O2 




3 




5 


100O'Cx5Hi^-fb 


4.0 




0.099 




18 




5 


ISOCCxSHj^fk 


4.0 




0.018 







fS?Lii:S2.0~50nm 


VI /VO 






















(%) 








(VO) 


(%) 


<inVg> 


C 


H 


N 






14 


0.012 


8.3 


22 


72.09 


6.25 


0.82 


Co 




15 


0.016 


12.5 


86 


B3.56 


4.93 


0.93 


Co 




16 


0,099 


25.3 


699 


93.34 


1.85 


0.83 


Co,C 




17 


0.032 


6.3 


2 


82.34 


5.87 


0.97 


Co 




3 


0.175 


56.6 


587 


97.18 


0.60 


0.92 


Co,C 




18 


0.089 


20.2 


39 


99.02 


0.38 


0.51 


Co,C 




.E^ 3SX<10 








5 



VI :!ilfLii:^X± 1.0iim<D*ra?L§^ lH:JPl|a^rH^=lH#ffl 
VO :5SH7Lit:^2.0~50nm<^:^y=J?T^^g 
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T^^;^'y;|lH^it'-e 5 0 X/m^O^Wl^^-^ 9 0 0 1 ^ -tJ-^iSL, ^MST 
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^3 













19 










100 






Fe 




5 
















{run) 


3.0 


^TLMX ± 1 .Onm<D|fflM^|[ (V 1 ) 




0.041 


iSH?La:^2.0~50nm(;?^^y7K7^IS (VO) 




0.132 


Vl/VO 


(%) 


31.3 




{mVg) 


65 




C 


96,23 




H 


1.08 




N 


0.35 




Fe, C 



X-.miW.^ 3^X<10 5H:WBt^=5^ra 
VI :m^^1^X±1.0nm(Dmji^m 
VO : *Bl?Lii:M2.0~50nmO^V/1^T^^ 



ffl?LMX+anm(3. 0^X<10. a = l. 0 : M?LM©»IEH^ 

•f^c ) 0|gHO»L^W»LitS 2 . 0-5 0 nm(7)|EH(7)^^y*°7§« 

vimm 1 ] 

0 0) •^nM.mz\^^n. mmi3xnmm^r^?>QX/mn(^m^^r^ff\'^(^u 
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mm^z 0) . 1 0 0 0 vmimm m\::\mum2 1 ) ^mi^ltco ^tc. m 
m/7mn (= i / 1 ) m-^iS7.mmn^-vm^(D^^r^ i mmmmt^ctK 

J: 8 0 0°ClS?gM3^^ mmitmmz 2) . 10 0 OtKrSMI^ (K?SJ:t«i 

unzs) ^Mit L mmm itmmiccn^ imun 20-23 cowmiM 
a4j;D> mitimmnzo. 2 ut. m^mnz. o-5 0nm(Dm^mm 

mff^tl'eno. 0 2 8 cm3/g, 0. 0 l 0 cm^ /gt4^'^<^Vf^7l± 
^Hj^^$tlTl/^%l\ ^fc. maSX+anm (3. 0^X<10. a = l 
. 0 :M?LM^D^^fgHi:-r§o ) ^DfgHtDm^ffi WLM 2 . 0~5 
0 n mtDtgHiD^^ VMrmmo 1 5 %7fe^ i:^ D > A^oMtSHfci|?L@^^(7) 

t^ti^. mMX+a nm (3. 0^X<10. a=l. 0 : ^mH^tD^ 
^IBHi:-rSo ) tD|gHtDm^«M?LM2. 0-5 0 nmtDtSffl(7D^^y 

oiTco mt>. m^^mit^^maLrh^^h^itmmzo-zsr^im^m^ 

X+l. Onm (3. 0 ^X< 1 0) tDtSHtDm^^AWLlt@2 . 0~50 
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n4 





20 


21 


22 


23 






luu 


1 /in 








U 


u 


n 


u 




700\:X5H 


lOOO'CXSH 


800t:xiH 


lOOOtXlH 




0.7 


U./ 


U.O 


U.iS 


^?Lii:i^X±LOnmCD 

4fflj?l A/I "1 


0.004 


0.000 


0,006 


0.014 




0.028 


0.010 


0.043 


0.098 


Vl/VO (%) 


14.3 


0.0 


14.0 


14.3 




15 


27 


965 


1825 


c 

Ttm'^^m (%) H 

N 


94.57 
1.84 
0.73 


98.76 
0.59 

0.83 


95.91 
1.39 

0.68 


98.25 
0,72 
0.74 












VI ;^ffl?LatlX± 1.0nni6':)|i?L^S 





VO:JIB?LlE#2.0~50nin«^^y;4^T3^^ lH:i)niili#^=ltl#P^ 



SLfco ^^^ff^l 1 0°C-e2 4^^^:^$-y:fcffl^«^rtcT. 

S5J;D. mfgi^*40S^§M*^2 4. 2 5^i:fc'i/^Ttmil:SX±a nm ( 
3. 0^X<10. a=l. 0 : WJlttSO^^fBHil-r^o ) ©IBHOm 
SWmtg2. 0~5 0 nm©igH©^P< V>t°7^»cD 1 5 %J;^±^p^i6§ 
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^5 







24 


25 


















mm 




(500~2000MnO 


(2mm ip , 4~8mmL) 




(m/g) 


23 


12 






100 


100 






2 


2 








90o't;x2H#ra 




(nm) 


3.6 


4.2 










!M?LE@X±1.0nm<DSB7L 




0.029 


0.090 














0.104 


0.132 


y^rs^(vo) 








Vl/VO 


06) 


27.9 


68.2 




(mVg) 


27 


15 




C 


95.36 


96.72 




(%) H 


1.27 


0.97 




N 


1.32 


0.83 




Cu. C 


Cu, C 



VI : SaJLtESX ± 1 .OnrnWlfTL^® 

VO : ifffl?Lil^l2.0~50nmi7?^y/KrS^S 



[UMllS] 

;^7^A^c?^«L:rc4^Whm (^^{C^S iCR-lDtci. Omol/ 

1 ©^{k-^yy;V7j<»^»L. N i 2+ ■^^y^-^i^y^mi^fciks i i o 

ftM5 5 mmnz d . j^{[:rae7 o om^^ mmnz s) 

. j^ttjgs 0 o°cm (mimmz 9) . i^ikruag o o°cms (mimns 
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/mm (= 1 / 1 ) u^iS7.(DmmnT. m^©raa-e i mmimt^ ctic^ 
0 . 7 0 0 vun mif^mm so. mmum s o o xmm mmmm 

3 2) ^MftLfco 

?LitSX±anm (3. 0^X< 1 0. a=l. 0 : Mffl?Lit@©^^^fBH f 
§ o ) OlSfflOffl?L^« A^iffl?L*@ 2 . 0 ~ 5 0 n m OfSHOil:^ V 

MbM*^2 8. 2 9. 3 0. ram3 K M?S^3|6^3 2©j:atC, 

tfc. m[tgX±anm(3. 0^X<10. a=l. 0 : MlfflJLitg'D 
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^6 



















VI/ 






















VO 


















0 n m CO 


SOnitiOO 




















Jf-B 7L S 






















i9i(Vl) 
























(VO) 


















(nm) 






(%) 


(mVg) 






26 


Ni 


28,0 




0.62 


0.(X).5 


0.041 


12.2 


191 


Ni 




27 


Ni 


26.8 




0.78 


0.01-1 


0.104 


13.5 


236 


Ni 




28 


Ni 


28.4 




4.00 


0.108 


0.177 


61.0 


109 


Ni. C 




29 


Ni 


28.4 


800'CX3H^'fb 


4.03 


0.121 


0.165 


73.3 


97 


Ni, C 




30 


Ni 


30.2 


900'C XSH^-fb 


4.00 


0.138 


0.170 


. 81.2 


99 


Ni. C 




31 


Ni 


37.0 


700°CXlHjia?S 


3.96 


0.167 


0.222 


75.2 


100 


Ni. C 




32 


Ni 


48.2 


800'=CXlHfKfS 


3.93 


0.186 


0.265 


70.2 


109 


Ni. C 



VI :^i|lI7Li£MX±1.0nTnt7.>*|B?L^jS lH:SPi?liP*fa=m-M 
VO : *|BTLift'^2.0~50nmfiO^7«y J]?T^^ 



t fc. El 6 D X^mJffCD^^I^CDiSW^gSi: D . 6 0 0 °Ct;^±CDj^«a^ 
tfo/cM[:M2 8. 3 OtC^b't/^T. --y>^;V(Dtf-^(D{-atC, 2 0 = 2 6° # 

mmtLrcmmM-v^^z.}i^<f. -mi^mtmis^m^it^^iatx 5oo°c~ 

2 0 0 0°CMta«Si:^nS;b^ 7 0 O^CSScoffira^ifc-^^fe 

[«M6] 

8.28. W^Wm 12, 16 Ra'lrbWT'^^^LfcM^)^ 2 K 2 2 6 S 

^n^n<Dmmtit. mmmt Lrst/^^ 3 o w t %(Dmk7mmt^M^L 

AMI*2 i:LTff$ 1 mm. 1 8 mmOpg^^^(DS#^S^ffl(/\ ^(DftM 
-fz^ZfC, X^— 4 ^LTfflt/^?)ff^O. 5mm. P«3g3mm. :$^gl8mm 



(32) 
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5mm. P^S3mmCD?Lp*3^C, W^^rlLfcT^^y-t^CDMfi^l^ 1 
•ryi/X»i^^^5©±ffillA^P> 1 0 k g^M^AHt^o 

o 

mmm i ~ 5 x-mfi^tc, ^mm(Dm.\mn 8.28. 12. 1 e 

tfc. IIMMi~5«#L/c. *^0^©j^{l:TO8. 2 8. KrSmi 2, 

sst-r ^ miff tf- ^ ^-r ^ /c 46 p> o 
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7 









m 7L m 


(VI) 


(VO) 


VI 


it* 




^4 
















/ 


ffil^ 


m& 


















VO 






































SB 7L a: 






















(nm) 






(%) 


(mV 


(F/ 


(%) 




@ 


m 












g) 


g) 






Co 


5.0 


jooot:x5nMb 


4.0 


0.098 


0.334 


29.3 


1415 


71 


-19 




Co 


5.0 


SOOt^XlHlKfe 


4.0 


0.141 


0.368 


38.3 


1567 


73 


-16 


mm^Pr 16 


Co 


5.0 


700°CXlH8gS 


4.0 


0.025 


0,099 


25.3 


699 


67 


-16 


^imn 28 


Ni 


28.4 


700t:X3l-I^i'b 


4.0 


0,108 


0,177 


61.0 


109 


62 


-23 


itms^ 21 


BL 


0.0 


1000"CX5Hj^-ft; 


0.7 


0 


0.010 


0 


27 


21 


-47 


ifcl^^ 22 


ML 


0.0 


aoot;xiHjK?£ 


0.8 


0.006 


0.043 


14.0 


965 


48 


-53 




3SX<1Q 











VO : ^ffl7LiEil2.0~50nm(7)^y;KTS^ SH-.1}m^?^=5^m 



mm (=#x^^i<>:7;V;^n>^5;^7;l'«#tt^ x^nve J) O^Wim 

o 
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^8 







i 




irW IL li 


(VI") 


(VO) 


V1 

V J. 














5^" (T) Iffii 

">» qiat yv^ 






/ 
/ 




•l=r.=B 










lis. [ ^ "t" » .V 






VO 














5) ffl 7L [i: 




















MX 


















(nm) 






(%) 


(mVg) 


(F/g) 




Co 


5.0 


iooot:x5H^^fc; 


4.0 


0.098 


0.334 


29.3 


1415 


36 




Co 


5.0 


lOOCCXlIlRS 


4.0 


0.141 


0.368 


38.3 


1556 


39 


16 


Co 


5.0 


TOO'CXlHWaS 


4.0 


0.025 


0.099 


25.3 


699 


33 


m^tnn 28 


Ni 


28.4 


700'CX3Hi^-fb 


4.0 


0.108 


0.177 


61.0 


109 


32 


iZ^pm 22 




0.0 


800t:xiHBK?t 


O.H 


0.006 


0.043 


14.0 


965 


22 


i^mm^- 23 


ML 


0.0 


iooot;xii-«g 


0.8 


0.014 


0.09« 


14.0 


1825 


26 


X:a7LitS 


3^X<10 








1=1 ^r^ 


1 



%mm 1 - 5 -eisft b/c. i?mmmM%^. 2 s . ksis^^ 12. 1 e a 

^(D:^^^(Dl. OmmOT^C.^§^/>:^^tfc*3*K•f^ *3<fct; 5mmX 5 mm 

x 2 0 mmizM^LrcYi^n^^n 2 5 g {cMb. 1 . 0 m o 1 / 1 (D^Mi^y^ 

<^JPL. ^oAK'r4oo°Cj^{t:M (^{t:^;^3 3) . ^tK-fd 5oxmim 

u (mimnsA) . fe^^^K-rs ooxmitun (mimm 5) . 5 o°c 
^ittm (mimm e) . oo°Cj^{t:M5^ (mimns 7) >&MfpL:rc. 
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3 9). mm.:^^'^jvvmimn (^{1:^1^4 o) ^m^pLtco 













iNH?Lii:^2.o~5o 


vi/va 


J;t: 






























mm 


















(%) 


(mVg) 






33 




Fe 


40o°c X mmit 


0.017 


14 


9 






34 




Fe 




0.047 


13 


410 


Fe 




35 




Fe 


800t:x]H^>ft: 


0.210 


21 


160 


Fe. C 




36 


Yl 


Fe 


550'c X mmt 


0.019 


14 


480 


f£l. 


mmn 


37 




Fe 


SOOt^XlH^-fb 


0.185 


17 


190 


Fe. C 




38 




Fe 


800^ X IH^it 


0.135 


21 


390 


Fe.C 




39 




Ni 


800X: X iH^-fb 


0.074 


26 


300 


Ni. C 




40 




Co 


800t:xiHi^'fb 


0.177 


24 


130 


Co. C 



VI :IB7LEt^X± IMmmmi^m 
VO : Jfffl7Lii:m2.0~50nm<7;^>y3j^ 7^jW 
lH:ilI]|?SH*rHl=lI^fS 



X^f/T^SiMLfco ^415)015^^^9 Jc^fo ^9 J; 8 0 0 Xm 

(mimn 4 0 ) ^c^sh-^xm^mn 2. 0 ~ 5 0 n m(Dmjmmim^'tM^n 0 

. 210cm3/g. 0. 185cm3/g, 0. ISScm^/g. 0. 07 

4cm3/g. 0. 1 7 7 cm^ /gt^^-^y^vunm-hm^^^n. wmom 
jimmtmw^ 2. 0 ~ 5 0 n moiBHo^^^ vr^7mm<D 1 5 %j^:^±^ t&ii 



(36) 



WO 0 0/1 1 6 8 8 



Mir^asA^ 4 0 0 5 5 ows>^mitun 33. 34. 36 vit^ mm 

^©7KS5l5©l. OnimOTti:^§V^^ltfcW<'f\ *3J:tf 5 mmx 5 mm 

tKtsso vmimn (mittmun 2 5 ) . ^ot^k -r s o o vmimn (m 
itimume) . risooxmimm mtit^nzi) ^m'^Ltco mm 
mst mmic c n i^imun 24-2? (D^mm^m -o tco ^(omm:^ 1 

0 (C^f o 

^iQii^. mumunzA, 25. 26, 2ii,t. mnu^z. o~5o 

nm©^?L^^«:^)^^^n^nO. OlOcm^/g. 0. 0 2 5 cm3/'g. 0 
. 0 2 2 cm3/g. 0. 0 1 4 cm3 /gi:/h$<piyd^rti^ifJl^^$nT 

m^^< W^^i/^il t:6^^^:6^^o 
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SI 0 











ttmm 




24 


25 


26 


27 










100 


100 


100 


100 




0 


0 


0 


0 




4oot;xiM;^{t; 


600'CXlH^fb 


BOOtXlH^fb 


Boot: X iiiMi:: 




0.010 


0.025 


0.022 


D.014 














g 


470 


470 


10 













[«M9] 

JCO. 5mo 1/1 ©5i^7i<MIS^^:^:/32^^»tD3^«ML. m^-^y 

^mumnrfs s& s o o °c t r s x/^^-e^^a l. s ^^fsit-r § ii 
X ^mimn4 1 ^m^l^co ^ ^bicmimmA i tD-» 5 MM?§?g-e?^?t 

tfc. nftj&TaSTo. 5mo I /i<D^,m^7mm^m^rm^ty^^t 
y^mLTcm. 7mm. ^^m,mu 1 1 o'x:tm zmsn^f^-^^rcm. mmm 

m/mm (= i / 1 ) r^^^^;^iiH^T. o. 5 mrmmw^m Lxmmmn a 

^mm-^^mks ^ t y^m7K^vm.m Lim^s x x}m^ :^y^m^^^-h^ ^ 
s L. mifsun 4 4 L fco ^ 4 4 ©-gp^^so^' 5 Mimmm 

j^{t:OT4 u mimn4 2. k?sm)^4 3^ k?sm;^4 4. M?gsS)N-4 5^ 
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2 tc^-To 

^1 1 











mm 




41 




Cu 




X 




42 




Cu 


SOO'iCXSHj^'fb 


0 




43 




Cu 


aOO'CxSHj^'fti, 75010 xo.SHies 


X 




44 




Cu 


soot; X 3Hj^{k, 750t: x o.shpss 


0 




45 


l'^i^3e^Sp|-fllC467 


Cu 


800t:X3Hj^{b, 750t:x0.5H^g 


@ 





(%) 


VI 


VO 


Vl/VO 
(?fO 


(mVg) 


(F/g) 




41 


34 


0.031 


0.071 


43.7 


454 


105 




42 


1.4 


0.10! 


0.209 


48.3 


956 


140 




43 


26 


0.043 


0.110 


39.1 


233 


85 




44 


1.9 


0.085 


0.180 


47.2 


895 


152 




45 


0.002 


0.039 


0.146 


26.7 


900 


76 



x-:imi]MM. 3Sx<io miioiiiJ^ra^is^rsi 



4 5^«LitgX±a nm (3. 0^X<10. a = \. 0 : M»Lit@(0 
5^^i:tEei^-ri)o ) OlBHom^«?Lit#2. 0~5 0nm©lEH©^>« 
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1 2 





^{bl*^4i 












(F/g) 


(F/g) 


(F/g) 


(F/g) 


(F/g) 


1 


105 


140 


85 


152 


76 


2 


109 


143 


84 


152 


76 


3 


110 


142 


83 


152 


75 


4 


107 


141 


83 


153 


76 


5 


106 


141 


84 


155 


76 


6 


104 


142 


82 


155 


76 


7 


105 


141 


81 


157 


76 


8 


109 


141 


80 


158 


75 


9 


110 


140 


80 


158 


75 


10 


111 


140 


80 


158 


75 


11 


107 


142 


78 


158 


75 


12 


106 


141 


79 


157 


76 


13 


106 


142 


78 


158 


76 


14 


107 


14] 


79 


157 


76 


15 


108 


141 


80 


158 


75 


16 


107 


140 


80 


156 


78 


17 


107 


140 


81 


158 


78 


18 


108 


142 


80 


157 


76 


19 


106 


141 


80 


157 


76 


20 


105 


142 


81 


157 


76 



o 

mmmi oi 

0 0) 1 0 oMgp^c^^L. cumwvi omm^trj::^^oicm&^mMLrc 

^rmn^s mmmmmrf. mw:^ s o o tt-?? s v/j^vm^LL. s mmu 
mt^^tici:iomi\:m4: e^Mi^L/co ^^icmittm^ Go-m^sum 
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^ e>fc, nm(Dy:Ly-)\^mm mmm^mtm • ^;w^-;vr s o o) i o 
mmmn^y. s^a*^ ?> s o o °c 1 s t:/^^-T?#iaL. 3 ^r^f^it L/ctt. - 

t^^m^l^. ffi?SM4 9^mLfco 

j^{[:^3^4 6. m\mnA 7. ^^3^4 8. k?sm3^4 ^-^nmithx^ 

n^nffil/\ «M9i:|lI«JcLT7j<3^©M^-M^A'/^i/^4S^#. w 

mmmm^m 1 3 (c. ^ fc. 2 0 d m lm^ l fcMs«cDtj^^gm^« 1 

AK7r<to Si 3J:0. M{l:M)|^4 6. M[:^;^4 7. mx^UMA^. mt^UM 

4 9M?LE@X±a nm (3. 0^X<10. a=l. 0 : M/m*®©^^ 

t^oT. j^{t:Mi^4 6. jK{i:^i44 7. K?sis^4 8. mmmAQitnmn 
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1 3 





























46 




Cu 


800°C X SH^-fb 


X 




47 




Cu 


8O0'^Cx3H^'fb 


O 


mmm 


48 




Cu 


SOOtx^H^ft, 8O0"Cx 1HPg?& 


X 


mtm 


49 




Cu 


soot: X 3umit. 80o°c X 1 HP;^s 


0 




21 








X 


imm 


22 








X 









VI 


VO 


VI /VO 










(%) 






(%) 


(mVg) 


(F/g) 




46 


12.3 


0.015 


0.087 


17 


560 


86 




47 


1.5 


0.022 


0.099 


22 


756 


99 




48 


11.3 


0.029 


0.132 


22 


780 


87 




49 


2.2 


0.O48 


0.175 


27 


380 


101 




21 


0 


0 


0.010 


0 


27 


21 




22 


0 


0.006 


0.043 


14 


965 


48 


x-.mum 


k 3^X<10 




1U:1 







1 4 









»S-K;|6f48 






(F/g) 


(F/g) 


(H/g) 


(F/g) 


1 


86 


99 


87 


101 


2 


84 


98 


86 


102 


3 


82 


99 


85 


100 


4 


80 


100 


85 


100 


5 


79 


99 


86 


99 


6 


79 


98 


85 


99 


7 


80 


99 


87 


101 


8 


80 


98 


88 


101 


9 


79 


98 


89 


100 


10 


78 


97 


90 


98 


11 


78 


98 


89 


99 


12 


79 


99 


88 


99 


13 


79 


98 


87 


99 


J4 


79 


99 


86 


98 


15 


78 


98 


85 


99 


16 


78 


99 


85 


100 


17 


77 


98 


85 


101 


18 


79 


98 


84 


10] 


19 


79 


98 


84 


100 


20 


78 


98 


84 


99 
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